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 7 oil wells, and 4 gas wells
 1 shut in and 4 abandoned 
 First well completed in May 1985
 Present day operators 
Oryx Energy Company, Proven Petroleum Inc., Anadarko E&P Onshore LLC, 
Phillips Petroleum Company, Whiting Oil and Gas Corporation
 Estimated primary recovery:
Oil: 10,000,000 BO As of August, 2015: 9,779,073 BO 
Gas: 80,000 MMSCF 73,213 MMSCF

Computer Programs and Static Model Attempt 
 NeuraLog was used to digitize the given logs
 Petrel was used to model the geology of the subsurface of the 
reservoir
 The static model did not yield accurate values within the model   
Negative saturation values
 Inaccurate permeability and porosity  
 A working static model proved impossible therefore a dynamic 
model could not be made 
Whiskey Spring and Taylor Ranch 
 Whiskey Springs and Taylor Ranch discovered in same area 
around the same time 
 In communication with Luckey Ditch reservoir 
 Lines between the three are arbitrarily drawn
 Producing area of all three: 12950 acres 
Producing area of Luckey Ditch ~ 6400 acres
Reservoir Properties 
 Permeability: 60md 
 Porosity: 14%
 Temperature: 250 F
 Water resistivity: 0.233 ohm-m at formation temp. 
 Average reservoir pay thickness: 25 feet 
 Water saturation varies 
Reservoir Characterization 
Lithology: Fluvial point bar sandstone 
interbedded with shale layers 
Discontinuous reservoir 
Shale layers interbedded with the sandstone
Presence of anticlines and synclines 
Drive mechanism: gas cap originally and solution 
gas drive as the pressure drops
Reservoir Characterization (Continued)
 Fluid properties: 43⁰ API oil, 85% methane, sweet gas 
 Production varies from well to well 
 Natural flow, with selective perforations 
 No treatments to date
OOIP Volumetric Calculation




Boi = 2.109 rb/stb
A = 6400 Acres
 havg= 13.77 feet
ɸ(1-Sw)avg= 0.084
 Calculated OOIP: 27,915,863 bbls
 4.5% error 
 Using calculated OOIP, current recovery: 35% 
CO2 EOR Elimination
 Wrong hydrocarbon mix 
 Recommended majority composition: C5-C12
 Luckey Ditch: C5-C12 = 14.09% 
C1-C4 = 77.75%
 Corrosion 
 Luckey Ditch is an old field 
May be more susceptible to damage and leakage 
Produced Hydrocarbon EOR Elimination
 Wrong hydrocarbon mix
C2-C7 is recommended, Luckey Ditch has 62.64% C1
 The field has a market for produced hydrocarbon gas
Potential lack of infrastructure for the gas sales
 June, July and August 2015: gas accounted for 22% of all sales
 Slows natural pressure depletion 
Producing for over 30 years 
Valid idea 20 years ago
Nitrogen EOR Selection
 C1 to C7 is optimal for N2 from EOR lookup tables
 Luckey Ditch is 83.87% C1 to C7

































Luckey Ditch 43 0.3-0.6
High Percent of 
C1-C7
42 Sandstone 15300
Oil Properties Reservoir Characteristics
Oil Properties Reservoir Characteristics
Environmental Effects of N2 Injection
 DO NOT let the nitrogen escape into the surroundings
 Increased nitrogen levels lead to:
Human health problems 
Dead zones in bodies of water 
Algae blooms 
 Increased reactive nitrogen levels lead to:
NOx’s (nitrogen oxides)
Greenhouse gases
Calculation of Minimum Miscibility Pressure (MMP)











+ 2.05 ∗ MW +
7.541 ∗ T
CL = Mole fraction of methane = 0.1413
Ci = Mole fraction of intermediates and 𝐶𝑂2 = 0.3767
MW = Molecular weight of heptanes plus = 211 g/mole
T = Reservoir temperature = 250 Fahrenheit = 710 Rankine










2.05 ∗ 211 + 7.541 ∗ 211
 N2MMP = 5455 psi
Nitrogen Enhanced Production (large scale)
 SPE 62547 analyzed field
MMP-5400 psi
10%, maintain 6000 psi bottom 
hole pressure
Average depth-14,764 ft
Displacing large amounts of oil
 Recovery factor of 0.85
 N2 needed
2.89 MSCF [N2]/STB [oil]
 Luckey Ditch Field
MMP-5455 psi 
10%, maintain 6000 psi 
bottom hole pressure
Average depth-15,300 ft
Displacing large amounts of oil
 Recovery factors of 0.45, 
0.55, and 0.65
 N2 needed
2.89 MSCF [N2]/STB [oil]
Nitrogen Enhanced Production Table
𝑂𝑂𝐼𝑃 ∗ 𝑅𝐸𝐶𝑂𝑉𝐸𝑅𝑌 𝐹𝐴𝐶𝑇𝑂𝑅 − 𝑃𝑅𝑂𝐷𝑈𝐶𝐸𝐷 𝑂𝐼𝐿 = 𝑁𝐸𝑊 10 𝑌𝐸𝐴𝑅 𝑃𝑅𝑂𝐷𝑈𝐶𝐸𝐷 𝑂𝐼𝐿













N2 NEEDED   
[MSCF]
27915863.04 xxxx 9779073 600415 xxxx
27915863.04 0.45 9779073 2783065 8043058.907
27915863.04 0.55 9779073 5574652 16110743.32
27915863.04 0.65 9779073 8366238 24178427.74
General Pricing of Luckey Ditch Field
 Facilities required to separate nitrogen from oil and gas
 Facilities to extract nitrogen from surrounding air
 Compressors and compression for well applications
 Drilling of injectors
Calculation of the General Pricing Luckey Ditch
𝑂𝑂𝐼𝑃 𝑆𝑃𝐸 62547 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑑 𝐹𝑖𝑒𝑙𝑑 = 12,000,000,000 𝑆𝑇𝐵
𝑂𝑂𝐼𝑃 𝐿𝑢𝑐𝑘𝑒𝑦 𝐷𝑖𝑡𝑐ℎ 𝐹𝑖𝑒𝑙𝑑 = 27,900,000 𝑆𝑇𝐵
𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑖𝑛𝑔 𝑆𝑃𝐸 62547 = $1,500,000,000 1999 𝑑𝑜𝑙𝑙𝑎𝑟𝑠
𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑖𝑛𝑔 𝐿𝑢𝑐𝑘𝑒𝑦 𝐷𝑖𝑡𝑐ℎ = 𝑈𝑁𝐾𝑁𝑂𝑊𝑁 1999 𝑑𝑜𝑙𝑙𝑎𝑟𝑠 = 𝑥
Calculation of the General Pricing Luckey Ditch
𝑂𝑂𝐼𝑃 𝑆𝑃𝐸 62547 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑑 𝐹𝑖𝑒𝑙𝑑
𝑂𝑂𝐼𝑃 𝐿𝑢𝑐𝑘𝑒𝑦 𝐷𝑖𝑡𝑐ℎ 𝐹𝑖𝑒𝑙𝑑
=
𝐺𝑒𝑛𝑒𝑟𝑎𝑙 𝑃𝑟𝑖𝑐𝑖𝑛𝑔 𝑆𝑃𝐸 62547






𝑥 = $34,894,828.79 [1999 𝑑𝑜𝑙𝑙𝑎𝑟𝑠]

















OIL REVENUE $19,213,278.64 $89,058,091.71 $178,388,853.42 $267,719,615.13
GENERAL PRICING
LUCKEY DITCH
$0.00 $49,877,403.18 $49,877,403.18 $49,877,403.18
TOTAL REVENUE $19,213,278.64 $39,180,688.53 $128,511,450.24 $217,842,211.95
OIL REVENUE $22,815,768.39 $105,756,483.90 $211,836,763.44 $317,917,042.97
GENERAL PRICING
LUCKEY DITCH
$0.00 $49,877,403.18 $49,877,403.18 $49,877,403.18
TOTAL REVENUE $22,815,768.39 $55,879,080.72 $161,959,360.26 $268,039,639.79
OIL REVENUE $26,448,278.88 $122,594,029.37 $245,563,406.04 $368,532,782.71
GENERAL PRICING
LUCKEY DITCH
$0.00 $49,877,403.18 $49,877,403.18 $49,877,403.18
TOTAL REVENUE $26,448,278.88 $72,716,626.19 $195,686,002.86 $318,655,379.53
OIL REVENUE $30,020,747.88 $139,153,268.29 $278,732,583.47 $418,311,898.65
GENERAL PRICING
LUCKEY DITCH
$0.00 $49,877,403.18 $49,877,403.18 $49,877,403.18
TOTAL REVENUE $30,020,747.88 $89,275,865.11 $228,855,180.29 $368,434,495.47
OIL REVENUE $36,024,897.45 $166,983,921.95 $334,479,100.16 $501,974,278.37
GENERAL PRICING
LUCKEY DITCH
$0.00 $49,877,403.18 $49,877,403.18 $49,877,403.18
TOTAL REVENUE $36,024,897.45 $117,106,518.77 $284,601,696.98 $452,096,875.19





































$32.00 5.60 2.80 1.86
$38.00 4.72 2.35 1.57
$44.05 4.07 2.03 1.35
$50.00 3.58 1.79 1.19
$60.00 2.99 1.49 0.99
YEARS TO SURPASS GENERAL PRICING OF LUCKEY DITCH FIELD
𝐺𝐸𝑁𝐸𝑅𝐴𝐿 𝑃𝑅𝐼𝐶𝐼𝑁𝐺 𝐿𝑈𝐶𝐾𝐸𝑌 𝐷𝐼𝑇𝐶𝐻
 𝑂𝐼𝐿 𝑅𝐸𝑉𝐸𝑁𝑈𝐸 120 𝑀𝑂𝑁𝑇𝐻𝑆
 12 𝑀𝑂𝑁𝑇𝐻𝑆 𝑌𝐸𝐴𝑅
= 𝑌𝐸𝐴𝑅𝑆 𝑇𝑂 𝑆𝑈𝑅𝑃𝐴𝑆𝑆 𝐺𝐸𝑁𝐸𝑅𝐴𝐿 𝑃𝑅𝐼𝐶𝐼𝑁𝐺
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5 producers, 5 injectors









 New logs to identify better boundaries with Whiskey Springs and Taylor 
Ranch
 Pressure data
 Is the MMP realistically achieved?
 Additional logs
 Better static and dynamic models
More detailed simulation
 More information on how N2 injection affects gas production
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